Synthesis of Tetrazine 4
5-amino-2-cyanopiridine (2.38 g, 20.0 mmol, 1 eq.) and triethylamine (7.0 mL, 50.0 mmol, 2.5 eq.) was dissolved in anhydrous DCM (140 mL) and cooled to 0 °C. Acetyl chloride (2.9 mL, 40 mmol, 2 eq.) was added dropwise, then the reaction mixture was allowed to warm to room temperature and stirred overnight, then washed with water (60 mL) and brine (60 mL) and dried over MgSO 4 . Evaporation of the solvent gave the crude product which was purified by recrystallization from DCM/hexanes = 1/2 to yield 2.13 g (66%) off-white crystalline solid. 
13
C NMR (62.5 MHz, DMSO-d 6 ) δ = 169. 71, 141.65, 139.11, 129.66, 125.71, 125.49, 117.73, 24.07. IR(neat) : ν max = 3250, 3096, 2234 , 1528 , 1366 , 1234 Formamidine acetate (9.37 g, 90.0 mmol, 10 eq.) and sulfur (0.29 g, 9.00 mmol, 1 eq.) was dissolved in hydrazine monohydrate (14 mL), then N- (6-cyanopyridin-3-yl) acetamide (1.45 g, 9.00 mmol, 1 eq.) was added and the reaction mixture was stirred overnight at 60 °C. After cooling to room temperature it was diluted with EtOAc (200 mL), washed with 10 m/m% citric-acid solution (3×80 mL), cc. NaHCO 3 solution (2×50 mL), brine (30 mL) and dried over MgSO 4 . Filtering and evaporation of the solvent resulted in the crude dihydrotetrazine which was purified by column chromatography (SiO2, DCM/MeOH = 30/1 → 90/1) to yield 272 mg (14%) yellow-brown solid. After dissolving in DCM (50 mL) isopentyl nitrite (480 μL, 3.57 mmol, 3 eq.) was added and the reaction mixture was stirred at room temperature for 3 h while the yellow solution turned purple and TLC indicated the consumption of all dihydrotetrazine. Evaporation of the solvent gave 261 mg (97%) the tetrazine as purple solid which required no further purification. T.l.c.: R f = 0.33 (CH 2 Cl 2 /MeOH = 94/6 v/v). M.p. = 177-180 °C (decomp. 56, 164.76, 158.14, 143.93, 141.11, 138.54, 126.04, 124.76, 24.08. IR(neat) : ν max = 3261, 3091, 2922 , 1688 , 1531 , 1357 , 1238 Table 1 ) in the way that 144 µL of the tetrazine solution were pumped over the CPG-columns in 2.8 min to couple the building block to the DNA. After the building block was incorporated (the trityl monitor is shown in Figure 2 ) an additional step in the capping-step was added: 400 µL of a 0.5 mM COMBO-modified fluoresceine solution COMBO-Flu (200 nmol, 0.2 eq of DNA) was pumped over the tetrazine modified DNA for 60 s. The built sequence is shown in Figure 1 . The columns were dried overnight in vacuum and subsequently incubated with 25 % NH 4 OH solution for 20 h at 45 °C. The resin was filtered off. The crude strands were dissolved in 200 µL water for purification by HPLC (Shimadzu). The separation occurred with a Supercosil LC 318 column (25 cm x 10 mm, 5 μm pore width) with 2.5 mL/min, analytical separations were made on a Supercosil LC 318 column (25 cm x 4.6 mm) with 1.0 mL/min. The solvent mixture was made of 50 mM NH 4 OAc, pH 6.5 (solvent A) and MeCN (solvent B) in different gradients. For the single strand detection absorption of the fluorescein at λ abs = 490 nm was measured. The yield of the iEDDA-reaction can't be determined, because the amount of incorporated tetrazines is not known. But though the short reaction time of 1 min and the fact that only 0.2 eq (calculated with 100 % yield of DNA synthesis -1 µmol) COMBO-Flu were pumped over the CPG, 3.2 nmol of labeled DNA were obtained (0.3 % yield if the DNA-synthesis efficiency would have been 100 %) Masses of the single strands were detected with 3-hydroxypicolinacid (3-HPA, sat. solution in 50 % MeCN) and diammoniumcitrate (0.1 M in H 2 O) as matrix with a ratio 9:1 by Maldi-TOF-MS (BIFLEX-IV spectrometer from Bruker Daltonics). The single strand concentrations were calculated via Lambert-Beer-Law with the measured absorption values (ND-1000, NanoDrop at nucleic acid mode) and the extinction coefficients (Table 2) . For hybridization of the double strands, both single strands (1 eq. modified single strand and 1.1 eq. unmodified counterstrand) were added to 10 mM NaP i -buffer and 250 mM NaCl. They were headed up to 90°C for 10 min and let cool down to room temperature. For melting temperature measurements and absorption spectra a 2.5 µM dsDNA solution was used.
DNA analysis
Analytical HPLC chromatogram and MALDI mass spectrum (calc. 5941.2 g/mol) of ssDNA1r are shown in Figure 3 and the melting temperature of the double strand is shown in Table 3 . 624232 -2.292092 6.869223 C 3.194439 -3.715978 6.707510 
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